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(54) Screw press for dehydrating products containing moisture 



(57) A screw press for dehydrating products con- 
taining moisture which comprises an enclosure com- 
posed of two portions (3,4) which are arranged side by 
side and form two substantially conical or cylindrical 
surfaces which mutually intersect by means of their 
mutually facing regions. Each one of the two portions 
(3,4) of the enclosure coaxially accommodates a sub- 
stantially cylindrical or frustum-shaped shaft (5,6) which 
has, on its lateral surface, a screw (7,8) which Is 
inscribed in the corresponding portion of the enclosure 



and protrudes, with its turns, between the turns of the 
screw of the adjacent shaft. The enclosure has. proxi- 
mate to the larger-diameter end of the two portions 
(3,4), an Inlet (9) for introducing products to be dehy- 
drated. Between the lateral surface of at least one of the 
two shafts (5,6) and the corresponding portion (3,4) of 
the enclosure there is provided at least one perforated 
duct (15,16,17,18,19,23) for collecting at least part of 
the liquid produced by pressing. 
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Description 

[0001] The present invention relates to a screw press 
for dehydrating products corrtaining moisture. 
[0002] Screw presses are known for dehydrating prod- 5 
ucts containing moisture, particularly for dehydrating 
depleted pulps which are a byproduct of the processing 
of beetroots to produce sugar. 
[0003] These presses are generally constituted by an 
enclosure composed of two portions which are io 
arranged side by side and form two conical surfaces 
with horizontal axes which are arranged side by side 
and mutually intersect by way of their mutually facing 
regions. Each one of the two portions of the enclosure 
coaxially accommodates a substantially frustum- is 
shaped shaft whose diameter decreases in the opposite 
direction with respect to the decrease In diameter of the 
two portions of the enclosure and has. on its lateral sur- 
face, a screw which is inscribed in the corresponding 
portion of the enclosure and protrudes, with its turns, so 
between the turns of the screw of the contiguous shaft. 
Proximate to the larger-diameter end of the two portions 
of the enclosure there is provided an inlet for introducing 
the products to be dehydrated. The product, as a conse- 
quence of the rotary actuation of the shafts in two mutu- 2S 
ally opposite directions about their respective axes, are 
gradually pushed forward Inside the enclosure from the 
larger-diameter end of the two conical portions towards 
the smaller-diameter end. During advancement the 
products, as a consequence of the reduction in the pas- 30 
sage section, undergo a gradual compression which 
expels the liquid fraction of the product from the pulp 
The liquid fraction can drip out of the enclosure, if the 
two portions that compose it are formed with a cage-like 
structure, or is collected inside the shafts, which are 35 
conveniently hollow and have a perforated lateral sur- 
face, and is then discharged at a longitudinal end of the 
shafts. 

[0004] The particular geometry of the frustum-shaped 
shafts, of the corresponding screw inscribed in a conical 4o 
surface, and of the enclosure with conical portions 
around the screws of the shafts produces both the 
advancement of the product along the shafts in an axial 
direction and its gradual compression. 
[0005] In these presses the discharge of the liquid pro- 4S 
duced by pressing the product is crucial, since inade- 
quate drainage of the liquid and any slowing or 
stoppage of the product during its. advancement along 
the shafts, for example because the shafts drag the 
product so that it rotates with them, can reduce the com- so 
pression to which the product is subjected, and there- 
fore the liquid can be sucked up by the pulp, significantly 
reducing the effectiveness of the pressing. 
[0006] In order to improve drainage of the liquid frac- 
tion as much as possible, some presses adopt a cage- ss 
like structure for the portions of the enclosure that sur- 
round the screw of the shafts and hollow shafts with a 
perforated lateral surface. 



[0007] However, these refinements are often insuffi- 
cient to achieve a fully satisfactory drainage of the liquid 
fraction of the product during pressing. 
[0008] On the other hand, increasing the perforations 
in the shafts in order to increase drainage would cause 
an excessive reduction in the resisting cross-section of 
the shafts and would impose a limitation on the pressing 
forces in order to avoid shaft failure. 
[0009] The aim of the present Invention is to solve the 
above problem by providing a screw press for dehydrat- 
ing products containing moisture which significantly 
improves the drainage of the liquid produced by press- 
ing, achieving higher effectiveness in pressing the prod- 
ucts. 

[0010] Within the scope of this aim, an object of the 
invention is to provide a screw press which can improve 
the drainage of the liquid fraction of the product without 
reducing the resisting cross-section of the shafts. 
[0011] Another object of the present invention is to 
provide a screw press which can.be obtained from cur- 
rently commercially available screw presses by means 
of modifications which are simple to perform. 
[0012] This aim, these objects and others which will 
become apparent hereinafter are achieved by a screw 
press for dehydrating products containing moisture, 
comprising an enclosure composed of two portions 
which are arranged side by side and form two substan- 
tially conical or cylindrical surfaces which mutually inter- 
sect by means of their mutually facing regions, each one 
of said two portions of the enclosure coaxially accom- 
modating a substantially cylindrical or frustum-shaped 
shaft which has, on its lateral surface, a screw which is 
inscribed in the corresponding portion of the enclosure 
and protrudes, with its turns, between the turns of the 
screw of the adjacent shaft; said enclosure having, 
proximate to the larger-diameter end of said two por- 
tions, an inlet for introducing in said enclosure products 
to be dehydrated, characterized in that between the lat- 
eral surface of at least one of said two shafts and the 
corresponding portion of the enclosure there is at least 
one perforated duct for collecting at least part of the liq- 
uid produced by pressing. 

[001 3] Further characteristics and advantages of tiie 
present invention will become apparent from the follow- 
ing detailed description of a preferred but not exclusive 
embodiment of the press according to the invention, 
illustrated only by way of non-limitative example in the 
acconnpanying drawings, wherein: 

Figure 1 is a partially sectional schematic lateral 
elevation view of the press according to the present 
invention; 

Rgure 2 is a partially sectional schematic top plan 
view of the press according to the invention; 
Rgure 3 is an enlarged-scale sectional view of a 
portion of the press according to the invention, 
taken along a longitudinal plane; 
Figures 4 to 6 are enlarged-scale longitudinal sec- 
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tional views of portions of the press according to 
the invention, with some variations of the perforated 
duct: 

Figure 7 is a sectional view, taken along an axial 
plane, of an end portion of one of the shafts of the s 
press; 

Figure 8 is sectional view of Figure 7, taken along 
the plane VIII-VIII; 

Figure 9 is a view of a different embodiment o1 the 
end portion of the perforated duct proximate to an io 
end portion of one of the shafts of the press; 
Figure 10 is a sectional view of Figure 9, taken 
along the plane X-X; 

Figure 11 is a view, similar to Figures 3 to 6, of 
another embodiment of the perforated duct; is 
Figure 12 is a partially sectional perspective view of 
a portion of a shaft of the press according to the 
invention, to which another embodiment of the per- 
forated duct is applied; 

Figure 13 is a transverse sectional view of the shaft 20 
( of Figure 12. 

[0014] With reference to the above figures, the press 
according to the invention, generally designated by the 
reference numeral 1. comprises a structure 2 which 25 
supports an enclosure composed of two portions 3 and 
4 which are arranged side by side and form two conical 
or cylindrical surfaces which have substantially horizon- 
tal axes and mutually intersect with their mutually facing 
regions. Each one of the two portions 3 and 4 coaxially 30 
accommodates a shaft 5 and 6 which has a substan- 
tially cylindrical or frustum-shaped configuration and 
has. on its lateral surface, a screw 7, 8 which is 
inscribed in the corresponding portion 3. 4 of the enclo- 
sure and protrudes, with its turns, between the turns of 35 
the screw of the contiguous shaft. 
^ [0015] The portions 3 and 4 can form two cylindrical 
surfaces and the shafts 5 and 6 can have a frustum- 
. shaped configuration, or viceversa. but preferably, as 
shown, the portions 3 and 4 form two conical surfaces 4o 
^v^,..' and each shaft 5 and 6 has a cross-section whose 

diameter gradually increases starting from the larger 
end of the portion 3 and 4 of the enclosure in which it is 
accommodated! 

[0016] The height of the turns of the screw 7 and 8 45 
decreases gradually along the extension of the corre- 
sponding shaft starting from the smaller-diameter end, 
so that its external profile remains adjacent to the inter- 
nal surface of the portion 3 and 4 of the enclosure in 
which it is accommodated. so 
[0017] Proximate to -the larger-diameter end of the 
portions 3 and 4 of the enclosure there is provided an 
inlet 9 for introducing the products to be dehydrated into 
said enclosure. 

[0018] The portions 3 and 4 of the enclosure can be ss 
formed with a cage-like structure, so as to allow the liq- 
uid fraction of the product to flow out through the side 
walls of the enclosure. 



[001 9] Below the enclosure there is provided a tank 1 0 
for collecting the liquid fraction of the product and the 
bottom of the tank is provided with a discharge port 1 1 . 
[0020] Preferably, the shafts 5 and 6 are hollow and 
have a plurality of perforations on their lateral surface, 
so as to allow the passage of the liquid fraction of the 
product, which is discharged at an axial end of the 
shafts In a per se known manner which is not shown for 
the sake of simplicity. 

[0021 ] The shafts 5.6 are supported by the framework 
2 so that they can rotate about their own axes and are 
actuated, with a rotary motion about their respective 
axes, with mutually opposite directions of rotation by 
means of one or more motors 12 which are connected 
to one end of the shafts 5 and 6 by means of suitable 
reduction units 13. 

[0022] According to the present invention, in the 
region that lies between at least one of the shafts 5 and 
6 and the corresponding portion 3 and 4 of the enclo- 
sure, at least one perforated duct 15, 16, 17 and 18, 19,' 
23 is provided for collecting at least part of the liquid - 
produced by pressing, 

[0023] The perforated duct can have a rectangular- 
transverse cross-section, as shown in particular in Rg- 
ures 3 and 4, or a circular cross-section, as shown in 
Figure 5, or a semicircular cross-section, as shown in 
Figure 6. or a polygonal shape. 
[0024] The perforated duct 15. as shown in particular 
in Figure 3, can be connected, with one of its sides, to 
the lateral surface of the corresponding shaft 5 and 6 
and optionally also to one side of a turn of the corre- 
sponding screw. 

[0025] As shown in particular in Figure 4, the perfo- 
rated duct 16 can be supported, so as to be spaced 
from the lateral surface of the corresponding shaft 5 and 
6. by means of suitable supporting feet 20. 
[0026] As shown in Figure 5. the perforated duct 17 
can also be supported by plates arranged in the corner 
region between the lateral surface of the shaft 5 and 6 
and the side of the turn of the corresponding screw. 
[0027] As shown in Figure 1 1 . the perforated duct 19 
can be connected to the lateral surface of the shaft at 
the screw 7 and 8 and can support the screw directly 
[0028] The surface of the perforated duct 15. 16, 17. 
18, 19 and 23 that is meant to make contact with the 
product is provided with a plurality of holes 15a, 16a. 
17a. 18a. 19a. 23a to allow the liquid fraction of the 
product to flow into the perforated duct. 
[0029] It should be observed that the perforated duct 
15. 16. 17, 18. 19, 23 can have a cross-section for the 
passage of the liquid fractbn of the product which 
decreases from one end to the other of the correspond- 
ing shaft 5 and 6, so as to match the reduction in the 
heigfit of the corresponding screw 7 and 8. 
[0030] The perforated duct 15. 16. 17. 18 and 19 has 
an end for delivering the collected liquid and said deliv- 
ery end, as shown in particular in Figures 7 to 10, pro- 
trudes from an axial end of the corresponding shaft 5 



BNSDOCID: <EP 0930152A1 J_> 



3 



5 



EP 0 930 152 A1 



6 



and 6. 

f0031] The perforated duct 15, 16, 17. 18 and 19 can 
also lie at least partially inside the corresponding shaft 
5 and 6. 

[0032] Preferably, the end portion of the perforated 
duct 15, 16, 17, 18, 19 lies, proximate to its delivery end, 
inside the corresponding shaft 5 and 6 and protrudes 
coaxially from an axial end of the con-esponding shaft, 
as shown in particular in Figures 7 and 8. 
[0033] As shown in particular In Figures 9 and 10, the 
end portion of the perforated duct 1 5, 1 6. 1 7. 1 8, 1 9 can 
also remain on the outside of the corresponding shaft 5 
and 6 by providing, at the axial end of the shaft, a disk 
22 for supporting the end portion of the perforated duct 
which rotates together with the corresponding shaft 5 
and 6. 

[0034] If the shafts 5 and 6 are internally hollow, the 
end of the perforated duct provided with the outlet for 
the liquid can also be simply connected to the inside of 
the corresponding shaft 5 and 6. 
[0035] It should be observed that the perforated duct 
according to the invention can also affect just one of the 
shafts 5 and 6, although it is preferred to use one or 
more perforated ducts on both shafts 5 and 6. 
[0036] The perforated duct can be continuous or split 
into segments along the extension of the corresponding 
shaft. As mentioned, the shafts 5 and 6 can be provided 
hollow or, as shown in Figures 12 and 13. can have, on 
their lateral surface, axial slots 21 which are closed 
toward the outside by a perforated metal plate 22. so as 
to constitute channels for collecting and removing the 
liquid produced by pressing and the perforated duct por- 
tions 23 can be connected either to the inside of the cor- 
responding shaft 5 and 6 or to the channels formed by 
the slots 21 for removing the collected liquid. 
[0037] Operation of the press according to the present 
invention is as follows. 

[0038] The products to be dehydrated are introduced 
in the enclosure that contains the shafts 5 and 6 through 
the inlet 9. 

[0039] The rotation of the shafts 5 and 6 about their 
corresponding axes in mutually opposite directions 
causes the gradual advancement of the products inside 
the portions 3 and 4 of the enclosure with a predomi- 
nantly axial movement. 

[0040] The gradual reduction of the product passage 
section between the shafts 5 and 6 and the internal 
walls of the portions 3 and 4 of the enclosure produces 
the pressing of the product and the consequent release 
of the liquid fraction. 

[0041] The liquid fraction of the product Is collected 
inside the perforated duct 15. 16, 17. 18. 19. 23 and is 
discharged externally. 

[0042] If the portions 3 and 4 of the enclosure have a 
cage-like structure, part of the liquid fraction is dis- 
charged externally and collected in the tank 10. If the 
shafts 5 and 6 are hollow with a perforated lateral sur- 
face, another part of the liquid fraction can be collected 
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Inside the shafts 5 and 6 and conveyed externally in a 
per se known manner, 

[0043] The presence of one or more perforated ducts 
according to the invention between the turns 7 and 8 of 

5 the screw of the shafts 5 and 6 allows to achieve highly 
effective pressing, since as the liquid fraction of the 
product is released by the product due to pressing, it is 
removed from the product and can no longer be reab- 
sorbed by it and does not hinder the release of further 

10 liquid, thus achieving a higher pressing yield. 

[0044] The dehydrated product is removed in a.per se 
known manner at the end of the enclosure that lies 
opposite to the inlet 9. 

[0045] In practice it has been observed that the press 
15 according to the present invention fully achieves the 
intended aim, since it achieves higher effectiveness and 
a better yield in the pressing of products for dehydration. 
[0046] ft should be observed that afthough the basic 
concept of the present invention has been described in 
20 particular for a press with horizontal shafts, it can in any 
case be employed advantageously on presses having 
one or more shafts provided with a vertical axis. 
[0047] The press thus conceived is susceptible of 
numerous modifications and variations, all of which are 
25 within the scope of the inventive concept; moreover, all 
the details may be replaced with other technically equiv- 
alent elements. 

[0048] In practice, the materials employed, as well as 
the dimensions, may be any according to requirements 

30 and to the state of the art. 

[0049] The disclosures in Italian Patent Application 
No. MI98A000066 from which this application claims 
priority are incorporated herein by reference. 
[0050] Where technical features mentioned in any 

35 daim are followed by reference signs, those reference 
signs have been included for the sole purpose of 
increasing the intelligibility of the claims and accord- 
ingly, such reference signs do not have any limiting 
effect on the interpretation of each element identified by 

40 way of example by such reference signs. 

Claims 

1. A screw press for dehydrating products containing 
45 moisture, comprising an enclosure composed of 
two portions which are arranged side by side and 
form two substantially conical or cylindrical sur- 
faces which mutually intersect by means of their 
mutually facing regions, each one of said two por- 
50 tions of the enclosure coaxially accommodating a 
substantially cylindrical or frustum-shaped shaft 
which has. on its lateral surface, a screw which is 
inscribed in the corresponding portion of the enclo- 
sure and protrudes, with its turns, between the 
55 turns of the screw of the adjacent shaft; said enclo- 
. sure having, proximate to the larger-diameter end 
of said two portions, an inlet for introducing in said 
enclosure products to be dehydrated, characterized 
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in that between the lateral surface of at least one of 
said two shafts and the corresponding portion of 
the enclosure there is provided at least one perfo- 
rated duct for collecting at least part of the liquid 
produced by pressing. 



11. The press according to claim 3, characterized in 
that said at least one perforated duct has a cross- 
section which decreases from the larger-diameter 
end toward the smaller end of the corresponding 
shaft. 



2- The press according to claim 1, characterized in 
that said enclosure is composed of two portions 
arranged side by side which form two substantially 
conical surfaces, said shafts having a substantially 
frustum-shaped configuration with a cross-section 
whose diameter increases gradually starting from 
the larger end of the portion of the enclosure in 
which they are accommodated. 

3. The press according to claim 1, characterized in 
that it comprises at least one perforated duct for 
each shaft. 

4. The press according to claim 3, characterized in 
that said at least one perforated duct has an end for 
delivering the collected liquid, said delivery end pro- 
truding from a longitudinal end of the con-esponding 
shaft. 

5. The press according to claim 3, characterized in 
that said shafts are hollow, said at least one perfo- 
rated duct being connected to the inside of the cor- 
responding shaft. 

6- The press according to claim 3. characterized in 
that said shafts are hollow, said at least one perfo- 
rated duct being an-anged partially inside the corre- 
sponding shaft. 

7- The press according to claim 3, characterized in 
that said at least one perforated duct is composed 
of a plurality of portions of perforated duct which are 
connected to the lateral surface of said shafts and 
are connected to at least one channel formed In the 
corresponding shaft. 



12. The press according to claim 3, characterized in 
that said at least one perforated duct is connected 
to the lateral surface of the corresponding shaft. 

10 

13. The press according to claim 3, characterized in 
that said at least one perforated duct is connected 
to one side of the turns of the screw of the corre- 
sponding shaft. 

15 

14. The press according to claim 3, cfiaracterized in 
that said at least one perforated duct is connected 
to the lateral surface of the corresponding shaft at 
the region for connection to the corresponding 

20 screw. 

15. The press according to claim 3, characterized In 
that said at least one perforated duct has a sub^ 
stantially circular transverse cross-section. 

25 

16. The press according to claim 3. characterized in 
that said at least one perforated duct has a sub- 
stantially semicircular transverse cross-section. 

30 17. The press according to claim 3. characterized in 
that said at least one perforated duct has a sub- 
stantially rectangular transverse cross-section. 

18. The press according to claim 3. characterized in 
35 that said at least one perforated duct has a polygo- 
nal transverse cross-section. 



40 



8- The press according to claim 3, characterized in 
that said at least one perforated duct is arranged so 
that its end portion, proximate to its delivery end, 4S 
lies inside the corresponding shaft and protrudes 
coaxially from an axial end of the corresponding 
shafL 



9. The press according to claim 1, characterized in so 
that said portions of said enclosure have a cage- 
like structure. 



10. The press according to claim 1. characterized in 
that said shafts are hollow and have a perforated ss 
lateral surface for collecting part of the liquid pro- 
duced by pressing. 
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